Eliminating SCID row: new approaches to SCID.
Treatments for patients with SCID by hematopoietic stem cell transplantation (HSCT) have changed this otherwise lethal primary immune deficiency disorder into one with an increasingly good prognosis. SCID has been the paradigm disorder supporting many key advances in the field of HSCT, with first-in-human successes with matched sibling, haploidentical, and matched unrelated donor allogeneic transplantations. Nevertheless, the optimal approaches for HSCT are still being defined, including determining the optimal stem cell sources, the use and types of pretransplantation conditioning, and applications for SCID subtypes associated with radiosensitivity, for patients with active viral infections and for neonates. Alternatively, autologous transplantation after ex vivo gene correction (gene therapy) has been applied successfully to the treatment of adenosine deaminase-deficient SCID and X-linked SCID by vector-mediated gene addition. Gene therapy holds the prospect of avoiding risks of GVHD and would allow each patient to be their own donor. New approaches to gene therapy by gene correction in autologous HSCs using site-specific endonuclease-mediated homology-driven gene repair are under development. With newborn screening becoming more widely adopted to detect SCID patients before they develop complications, the prognosis for SCID is expected to improve further. This chapter reviews recent advances and ongoing controversies in allogeneic and autologous HSCT for SCID.